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ABSTRACT
THE VALIDITY AND RELIABILITY OF THE CRITICAL CARE PAIN
OBSERVATION TOOL [CPOT]: A PILOT [REPLICATION] STUDY
by
Kathleen M Keane RN, BSN, CORN 
University of New Hampshire, May, 2009
Because critically ill patients are often not able to self report the presence 
of pain, an observer rating scale, the Critical Care Pain Observation Tool (CPOT) 
was developed for pain assessment of critically ill patients. This research 
examines the reliability and validity of the CPOT via replication of the original 
research study that developed the tool. Utilizing a repeated measures design, 
two nurse observers used the CPOT to score patient pain behaviors during rest, 
with repositioning and after repositioning. Results show fair to almost perfect 
interrater reliability and good discriminant validity of the instrument. The Critical 
Care Pain Observation Tool is a promising instrument for assessment of pain in 
critically ill patients.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 1
INTRODUCTION
The science of pain assessment and pain management is dynamic, 
complex, challenging and still evolving (McCaffery & Pasero, 1999; Melzack, 
2005; Puntillo, et al., 2001 ; Walder & Tramer, 2004). An individual’s response to 
pain is not simply that of a physical response but it is also a perceptual response; 
pain is considered to be a complex multifaceted phenomenon that encompasses 
cognitive, sensory, behavioral, physiologic, and affective dimensions (Melzack, 
2005).
The health sciences have wrestled with the issue of how best to 
understand a patient’s pain experience. There is general consensus that the 
experience of pain is individual, subjective and complex and that only patients’ 
themselves can accurately measure their pain experience; this is referred to as a 
patient’s self report ("Clinical Practice Guidelines for the Sustained Use of 
Sedatives and Analgesics in the Critically III Adult," 2002; K. Herr, et al., 2006; 
McCaffery & Pasero, 1999). McCaffery’s (McCaffery & Pasero, 1999) definition 
of pain is often quoted in this context and utilized in the clinical setting; she states 
“Pain is whatever the experiencing person says it is, existing whenever he says it 
does” (pi 7).
The problem facing health practitioners is that certain vulnerable 
populations of patients are not able to self report ("Clinical Practice Guidelines for
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
the Sustained Use of Sedatives and Analgesics in the Critically III Adult," 2002; K. 
Herr, et al., 2006); one such population of patients includes critically ill patients. 
Over the past decade, multiple studies have recognized that pain is prevalent in 
this population (del Barrio, Lacunza, Armendariz, Margall, & Asiain, 2004; 
Johnson, St John, & Moyle, 2006; McCaffery & Pasero, 1999; Nelson, et al.,
2001 ; Rotondi, et al., 2002; Thomas, 2003) and is often under recognized, under 
assessed and under treated (Gelinas, Fortier, Viens, Fillion, & Puntillo, 2004; 
Marquie, et al., 2003; McCaffery & Pasero, 1999; Puntillo, et al., 2001 ; Stanik- 
Hutt, Soeken, Belcher, Fontaine, & Gift, 2001). The consequences of untreated 
pain are profound not just for the individuals themselves but for our society as a 
whole (Gelinas, et al., 2004; Jones, Griffiths, Humphris, & Skirrow, 2001 ; 
Marcario, 2006; Mularski, et al., 2006; Stein-Parbury & McKinley, 2000). In 
retrospective interviews with patients who lived the experience of mechanical 
ventilation in the intensive care setting, patients reported pain due to the 
presence of the endotracheal tube (ETT) as well as pain related to endotracheal 
suctioning, coughing and repositioning(Stein-Parbury & McKinley, 2000). A 
national study of 169 hospitals found that repositioning was described by 
Intensive Care Unit (ICU) patients to be the most painful procedure they 
experienced (Puntillo, et al., 2001). Patients also report long term psychological 
effects from the stressors of their ICU experience and indeed Post Traumatic 
Stress Disorder (PTSD) is recognized as a potential sequelae of long term 
intubation (Jones, et al., 2001).
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On a daily basis, clinicians and bedside nurses in intensive care settings 
make decisions about the pain experience of critically ill patients who are 
mechanically ventilated and unable to self report. At the time of assessment and 
treatment of pain in this population the gold standard of patient self report is not 
available to the clinician. So, based on the recommendations of current 
guidelines, clinicians practice the science of observing the patient for cues that 
indicate the patient may be experiencing pain("Clinical Practice Guidelines for the 
Sustained Use of Sedatives and Analgesics in the Critically III Adult," 2002; K. 
Herr, et al., 2006).
Interdisciplinary clinical guidelines have called for the development 
of standardized instruments to aid in the assessment of pain in those who cannot 
self report. In response to this need, new tools have been developed to aid the 
clinician in assessment of pain in critically ill patients (Gelinas, Fillion, Puntillo, 
Viens, & Fortier, 2006; Payen, et al., 2001; Puntillo, Stannard, Miaskowski,
Kehrle, & Gleeson, 2002). The charge of nursing research at this point in time is 
to further test and validate the instruments under development and recommend 
an instrument for general clinical use.
This thesis study is a replication of the original study which developed one 
of these instruments, the Critical Care Pain Observation Tool or CPOT (Gelinas, 
et al., 2006). The purpose of this replication study is to add to the general body 
of knowledge known about the CPOT instrument via exploration of the 
reproducibility of the original findings [henceforth referred to as the Gelinas 
CPOT reference study]. The aim of this study is to contribute to the process of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
examining the validity and reliability of the CPOT instrument and to contribute to 
the process of bringing the instrument forward for use in the clinical setting.
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CHAPTER 2 
LITERATURE REVIEW
The purpose of this literature review is to explore the topic of pain 
assessment in the critically ill patient who cannot self report. Two questions are 
investigated; they are: 1. What are the indicators or classes of indicators that 
indicate to a clinician that the critically ill patient is having pain? and 2. Is there a 
reliable and valid tool that standardizes the assessment of pain in this specific 
population of patients?
Search Methodology
In accordance with a holistic approach to the topic two searches were 
conducted, seeking articles from both quantitative and qualitative paradigms. 
Using multiple databases ((Academic Search Premier, CDSR, CINAHL, Pre- 
CINAHL, Psych MEDLINE, and Health Source: Nursing/Academic Edition, 
PsycARTICLES and PsyclNFO), searches were carried out for articles published 
in English from 1390 to the 2008
The first search focused on articles from the quantitative perspective and 
resulted in a total of 77 articles. Search terms used included combinations of the 
following terms: pain, pain assessment, critically ill, intubated, mechanically 
ventilated, non verbal, self report and communication. Twenty six articles met 
inclusion criteria for this review; 19 were published between 2000 and 2007. The 
other 7 were seminal articles published in the 1990’s. Clinical guidelines that
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
addressed the topic were included in the review if they were evidence based and 
included supportive evidence in the review (Melynk, 2005). Of the 26 articles 
reviewed, 17 were from nursing journals and 9 were from medical journals.
The second search focused on articles from the qualitative perspective 
and resulted in a total of 13 articles. Search terms used included combinations of 
the following terms: patient attitudes, mechanical ventilation, intensive care, and 
lived experience. Four articles from nursing journals met inclusion criteria for this 
review, all were published between 2000 and 2006.
Inclusion and Exclusion Criteria 
The criterion for inclusion in this review inciudes:
1. Material published in English.
2. Studies published between 2000 and 2009 (exceptions noted).
3. Research from peer reviewed journals that focuses on and seeks to 
describe the acute pain experiences of cognitively intact adult intensive 
care patients.
The criteria for exclusion in this review include:
1. Cognitively impaired patients or patients with chronic pain
2. Non English materials
3. Articles such as editorials, case studies and historical or general 
informational articles.
4. Articles that did not focus on the above cited patient experiences
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
The articles reviewed in this literature review are summarized (see Appendix 
A). The table headings in the appendix serve to delineate the key areas of each 
article’s contribution in a format that was logical to the reader and that provided a 
sense of the historical development of the research topic. The generalizability of 
the quantitative studies can be inferred from sample sizes, sampling methods 
and inclusion criteria of individual studies. As the problem studied is descriptive 
in nature many of the study designs were of a descriptive comparative design.
Literature Review Results 
The literature reviewed included a preponderance of nursing scholarly 
articles. A review of the qualitative studies can help clinicians understand that the 
experience of mechanical ventilation and critical illness is fraught with pain and 
anxiety for patients (del Barrio, et al., 2004; Hupcey, 2000; Hupcey & 
Zimmerman, 2000; Johnson, et al., 2006). Hupcey and Zimmerman (2000) 
describe the psychosocial needs of safety and security for this population as well 
as the ‘need to know’, a phrase that is emblematic of the patient’s search for 
information that can help make sense of his illness experience. Patients turn to 
their families and to their nurse care givers for information and support during 
critical illness.
Unsurprisingly, a broad theme that emerges in the literature is that 
inferring pain intensity via observation of an individual is an inexact science. The 
dilemma exists: If a patient cannot self report, how then can a clinician hope to 
measure that patient’s pain? Is it even possible, with any degree of accuracy, to 
observe a patient and make judgments about his level of pain? This question
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
has been asked, and wrestled with in the nursing literature ((McCaffery & Pasero, 
1999), as well as in the disciplines of medicine (Melzack, 2005) and psychology 
(Labus, Keefe, & Jensen, 2003; Prkachin, 1992). Work from these disciplines has 
substantiated that using observation skills and standardized assessment a 
trained observer can make accurate assessments of another individual’s 
responses and infer the patient’s pain level (Kunz, Mylius, Schepelmann, & 
Lautenbacher, 2004; Labus, et al., 2003; Mateo & Krenzischek, 1992; Puntillo, et 
al., 1997; Solomon, Prkachin, & Farewell, 1997; Webb & Kennedy, 1994). So, 
while observational methods of inferring pain are an imperfect form of 
measurement they do provide clinicians with a basis for treatment of pain in the 
critically ill adult. Seminal nursing research in the 1990’s (Mateo & Krenzischek, 
1992; Webb & Kennedy, 1994) described pain behaviors in the clinical setting; 
further research (Puntillo, et al., 1997) elegantly demonstrated that nurses can 
and do observe patient responses, intuit the patient’s pain level and make clinical 
decisions based on assessment. While subjective assessments can be made 
with some accuracy, it is important to note that the trend of underestimating a 
patient’s pain level can be present, particularly when the patient’s pain level is 
more intense (Kunz, et al., 2004; Mateo & Krenzischek, 1992; Prkachin, Berzins, 
& Mercer, 1994; Puntillo, et al., 1997; Sjostrom, Dahlgren, & Haljamae, 2000; 
Webb & Kennedy, 1994; Wilson & McSherry, 2006). Labus (2003) found 
correlates between behaviors and presence of pain were strengthened by 
assessing acute pain and the timeliness of that assessment to the behavior. 
Current consensus is that clinicians can infer pain is present in patients that can
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
not self report via observation of behavioral and physiologic indicators ("Clinical 
Practice Guidelines for the Sustained Use of Sedatives and Analgesics in the 
Critically III Adult," 2002; K. Herr, et al., 2006).
Initially, specific behavioral pain indicators were generated out of expert 
clinical opinion; further work has explored the validity and clinical utility of these 
indicators as a part of current instrument studies (Assaoui, Zeggwagh, Zekraoui, 
Abidi, & Abouqal, 2005; Erdek & Pronovost, 2004; Feldt, 2000; Gelinas, Fillion, & 
Puntillo, 2009; Gelinas, et al., 2006; Gelinas, et al., 2004; Gelinas & Johnston, 
2007; Kwekkeboom & Herr, 2001 ; Payen, et al., 2001 ; Puntillo, et al., 1997; 
Puntillo, et al., 2002; Young, Siffleet, Nikoletti, & Shaw, 2006). There are a broad 
range of behavioral indicators that show that pain being present in an individual; 
multiple studies have indicated that expressed pain behaviors of an individual 
can change overtime (Mateo & Krenzischek, 1992; Puntillo, et al., 1997; Webb & 
Kennedy, 1994). The behaviors most likely to indicate pain are composite 
measures of facial expression (i.e. the facial components of a grimace), body 
posture (i.e. a range of behaviors that could suggest irritability or guarding) and 
vocalizations. The use of physiologic signs (heart rate, blood pressure and 
respiratory rate) of autonomic stress as an indicator of pain is controversial, but 
may be informative ("Clinical Practice Guidelines for the Sustained Use of 
Sedatives and Analgesics in the Critically III Adult," 2002).
One of the most evocative indicators of pain is facial expression. There is 
consistent support in the literature that one of the clearest and most definitive 
indicators of pain is the grimace (Dalton, Brown, Carlson, McNutt, & Greer, 1999;
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Hadjistavropoulos, LaChapelle, Hadjistavropoulos, Green, & Asmundson, 2002; 
Prkachin, 1992). There are self report instruments that have been developed 
based on facial expression for adults (K. A. Herr, Mobily, Kohout, & Wagenaar, 
1998; Kim & Buschmann, 2006; Stuppy, 1998; Taylor & Herr, 2002). Instruments 
designed for observed assessment of pain in the non verbal intubated patient 
include this indicator (Gelinas, et al., 2006; Odhner, Wegman, Freeland,
Steinmetz, & Ingersoll, 2003; Payen, et al., 2001 ; Puntillo, et al., 2002).
A spectrum of body movements is indicative of a pain state. In reviewing 
the behaviors it can be useful to describe the continuum of body movement as 
ranging from behaviors suggestive of irritability to those of guarding. Based on a 
synthesis of findings from this literature review. Figure 2.1 was developed to 
illustrate the spectrum of body movements that are indicative of pain.
10
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FIGURE 2.1
Spectrum of Body Movements Indicative of Pain






^% nobility and Guarding
Tenseness I m t a b i l l t y
Rigidity M o b l l l t y
Splinting
In most cases, mechanically ventilated patients cannot vocalize, thus this 
assessment parameter has evolved into assessment of ventilator synchrony; and 
as such is evolving in terms of description in the literature. There are multiple 
ways to evaluate dysynchrony on a ventilator. (Gelinas, et al., 2006; Gelinas, et 
al., 2004; Payen, et al., 2001 )
There is still considerable controversy on the usefulness measures of 
autonomic stress (i.e. physiologic indicators such as heart rate, blood pressure 
and respiratory rate) as indicators of pain. The evidence does not support using 
physiologic indicators exclusively for pain assessment; the best that can be said 
at this point is they provide additive information and may be informative to the
11
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clinician; however, it is without question that pain can be present in the absence 
of any physiologic indicator.
Hence, one finds there are four broad themes of assessment that are 
rooted in the empirical evidence and can be classified into the following four 
categories: these are facial expression, body posture, vocalization and ventilator 
synchrony and physiologic signs. Further research is needed to fully describe the 
pain assessment indicators related to ventilator synchrony.
Early work by Mateo& Krenzischek (1992) and Webb & Kennedy 
(1994) describe pain behaviors in the clinical setting; Puntillo’s work goes on to 
examine the relationship of nurse’s assessments of pain indicators to the actual 
self report of patients and the subsequent amount of opioid administered 
(Puntillo, et al., 1997). Clinically valid and reliable assessment tools are still in the 
process of development. Puntillo (2000) developed an algorithm (P.A.I.N. 
Notation) which seeks to standardize the practice of pain assessment by walking 
the clinician through the assessment of pain indicators. This tool proved accurate 
but was deemed by some clinicians as too lengthy to be practical for use in the 
clinical setting. Two other instruments have been developed to for use in 
assessing pain in the mechanically ventilated critically ill patient who cannot self 
report. These are the Behavioral Pain Scale (BPS) (Payen, et al., 2001) and the 
CPOT (Gelinas, et al., 2006). Appendix B lists and summarizes the properties of 
these three instruments.
Each of these instruments needs further testing of validity and reliability 
before one can be recommended for general clinical use. The charge of nursing
12
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research at this point in time is to test and validate the instruments under 
development and recommend an instrument for general clinical use. The CPOT 
is a promising instrument for use in the clinical setting because of its ease of use. 
In addition, because the CPOT was developed by correlating a patient's self 
report to the instrument score, the validity of the instrument is supported by a 
strong méthodologie basis. For these reasons, this study chose to examine the 
validity and reliability of the CPOT instrument through the process of replication 
of the Gelinas CPOT reference study.
Conceptual Framework 
As in the Gelinas CPOT reference study, Melzack’s (2005) Neuromatrix 
Theory of Pain is the conceptual framework used to approach this investigation. 
The Neuromatrix Theory acknowledges the complexity of pain experience by 
proposing that not simply sensory experience but perceptual elements frame the 
experience of pain. This theory is evolving but serves to explain the 
multidimensional nature of acute pain as well as pain which is chronic in nature.
Problem Statement 
Despite repeated calls for a reliable and valid tool that accurately 
assesses pain in the critically ill patient there is currently no generally accepted 
tool for this population ("Clinical Practice Guidelines for the Sustained Use of 
Sedatives and Analgesics in the Critically III Adult," 2002; K. Herr, et al., 2006). 
The use of a standardized instrument (Erdek & Pronovost, 2004) has been 
demonstrated to improve pain assessment. Tools with clinical utility are in the 
early stage of development. In order to better assess and treat pain in the
13
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critically ill, further testing is needed to determine a reliable and valid instrument. 
This research seeks to add to the present body of knowledge and examine the 
reliability and validity of the Critical Care Pain Observation Tool (CPOT) via 
replication of the initial study. The CPOT instrument was originally developed in 
the French language and forward-backward translated into English (Gelinas, 
Harel, Fillion, Puntillo, & Johnston, 2009). The CPOT was developed for pain 
assessment of the critically ill patients and has been tested for reliability and 
content, criterion and discriminant validity in one study of 105 patients who 
underwent open heart surgery. One additional study examined the validity and 
reliability of the instrument in 55 adult ICU patients (Gelinas & Johnston, 2007).
Research Question
This replication study seeks to discover if the original findings of Gelinas et 
al. (2006) can be reproduced in a similar setting with a similar population of 
patients. The research questions asked are:
1. What are the measurements of the discriminant and criterion 
validity of the CPOT instrument?
2. What is the measurement of reliability of the CPOT instrument?
The significance of this replication study is that it adds to the two studies
that have examined this instrument and contributes to the process of translating 
the use of this instrument to the clinical setting. Improved pain assessment 
results in improved pain management of critically ill patients.
14




This quantitative study had a repeated measures design. The CPOT 
instrument was utilized to assess post operative pain in open heart surgery 
patients. The standard care of such patients involves recovery from anesthesia 
and removal of ventilatory assistive devices, such as an endotracheal tube. The 
presence of an endotracheal tube prevents patients from vocalizing or phonating. 
Patients are often not interactive and may be unable to self report pain during 
this period. Patients are repositioned to prevent pressure ulcers and facilitate 
drainage from tubes in the thorax and are routinely assessed for pain and 
medicated for pain throughout this period.
Each study patient had assessments taken with the CPOT instrument at 
three different times on the day of their surgery (referred to as postoperative day 
0). Two nurse observers performed the assessments independently and were 
blinded to each other’s scores. If patients were interactive, they were asked to 
self report their pain scores.
Setting
This study was conducted in a large (> 600 beds) teaching hospital 
located in the northeastern United States. As in the Gelinas CPOT research
15
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study being replicated, data was collected on postoperative open heart 
surgery patients in a cardiothoracic intensive care setting.
Patient Sample and Population 
A convenience sample was utilized; 23 patients were enrolled. The patient 
population consisted of adults that were scheduled for open-heart surgery 
procedures. Inclusion criteria were that patients (a) be greater than 21 years of 
age (b) be English speaking patients and (c) require the need for cardiothoracic 
surgery. Exclusion criteria were (a) a left ventricular ejection fraction of less than 
25%, (b) neuromuscular blockers following surgery (c) acute hemodynamic 
complications after surgery (d) alcohol or drug dependence, and (e) a history of 
medical treatment for chronic pain. For the purposes of this study, patients were 
expected to progress to endotracheal tube extubation within eight hours of arrival 
in the intensive care unit. For this reason, inclusion and exclusion criteria were 
designed to enroll patients that would be at low risk for postoperative 
complications. Patients were enrolled from September of 2008 until February of 
2009.
Study Procedure
Figure 3.1 illustrates the process of enrolling patients and performing three 
consecutive assessments on post operative day zero.
16
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FIGURE 3.1
Diagram of Study Design and Data Collection
First Observation Period 
(After patient’s arrival from operating room, patient is 
intubated and unconscious)
Principal Investigator (PI) and Research Associate RN 
independently score assessments using the CPOT 
instrument. Three observations are made: one at rest 
(T1), one during repositioning (T2) and one after 
repositioning (T3)
Second Observation Period 
(Circa trial ventilator weaning period wean, patient is conscious and intubated) 
PI and Research Associate RN independently score the patient using the 
CPOT instrument. Three observations are made: one at rest (T4), one during 
repositioning (T5) and one after repositioning (T6). If possible, patient self- 
report is obtained using the Pain Intensity Descriptor Scale or simple self-
report (yes or no).
Third Observation 
(Post removal of endotracheal tube, patient is conscious 
and extubated)
PI and Research Associate RN independently score the 
patient using the CPOT instrument. Three observations 
are made: one at rest, one during repositioning and one 
after repositioning. Patient self-report is obtained using 
the Pain Intensity Descriptor Scale. PI administers CAM 
ICU.
De identified results are 
compiled and entered 
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Along with the principal investigator, seven staff nurses participated in the 
reliability testing of the CPOT instrument. In reliability testing, two nurses rate 
the patient’s pain using the CPOT scale; each nurse is blinded to the scoring of 
the other nurse. Prior to evaluating patients in the study, each nurse participant 
received a standardized form of instruction regarding usage of the CPOT 
instrument. The instruction consisted of reviewing video taped vignettes that 
were developed by the original author of the CPOT instrument. These practice 
vignette scores were then compared to the scores supplied by the instrument’s 
author with a goal of attaining scores that correlated completely with the scoring 
of the vignettes by the original author of the instrument.
Patient Enrollment 
Patients were identified as prospective study subjects through one of two 
methods. In the first method, patients were identified by the Pi’s review of the 
weekly operating room schedule for open-heart surgery patients at the hospital. 
Following a review of the chart to ascertain whether they met inclusion criteria, 
pre operative in-house patients were invited to participate. In the second method, 
patients were identified as potential participants when completing their scheduled 
preadmission screening tests at the hospital. Following a review of the chart to 
ascertain whether they met inclusion criteria, these pre operative out-patients 
were invited to participate in the study.
18
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Research Ethics
The PI was responsible for informed consent of patients. This study 
received expedited approval from the Maine Medical Center Institutional Review 
Board as well as the Institutional Review Board of the University of New 
Hampshire prior to beginning data collection. Patients were informed there was 
no direct benefit to participating in this study. There was no risk to patient 
participation in the study other than the slight risk of loss of confidentiality of the 
patient’s private information. Every effort was made to protect patient 
confidentiality. Data was collected in a de identified manner and the master log 
that cross-referenced patient identifiers with patient data was kept locked in a 
cabinet in the cardiothoracic unit that is reserved for research purposes. At the 
completion of the study, the log of patient identifiers was destroyed. For each 
informed consent, one copy was given to the patient, one copy was placed in the 
patients chart and the original signed document was placed in a regulatory binder 
that is stored in a locked cabinet in the hospital’s Nursing Research Department.
In addition to the principal investigator, the nurses that participated in the 
reliability testing of this instrument completed an on-line training program on 
ethics and clinical research via a hospital training program.
Study instrumentation
The instrument studied was the CPOT tool (Gelinas, et al., 2006); it was 
developed to assess pain in critically ill patients who cannot self-report. The 
CPOT is an assessment scale that has shown good reliability, validity and clinical 
applicability in initial studies. Evaluative indicators include facial expression, body
19
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movements, muscle tension and compliance with the ventilator or vocalizations. 
Each indicator can be scored according to scale criteria as a 0, 1, or 2 and the 
scale scoring has a total range of 0 to 8.
As in the Gelinas CPOT reference study, patients in the study were 
screened for delirium post extubation; those that screened positive for delirium 
were excluded from the study. The Confusion Assessment Method Intensive 
Care Unit (CAM-ICU) was used to screen for delirium. The CAM-ICU (Ely, et al., 
2001) instrument has been well studied and validated for use in the critically ill 
population. The sedation level of patients were measured using the Ramsay 
scale (Ramsay, Savege, Simpson, & Goodwin, 1974). The scale ranges from 1 
to 6 and assesses patient responsiveness and agitation; a score of 5 or 6 is 
indicative of a decreased level of consciousness and a minimally responsive 
patient.
The Pain Intensity Descriptive Scale (PIDS) is a self-report instrument that 
patients can use to rate their level of pain. The scale consists of five verbal 
descriptors of pain (none, mild, moderate, severe and unbearable). This verbal 
descriptor scale has been previously studied and has been shown to be a 
reliable and valid instrument for pain measurement in postoperative patients 
(Mateo & Krenzischek, 1992).
Analvticai Methods
De identified data was collected and statistical calculations were 
conducted in MedCalc for Windows, version 10.02.0 (MedCalc Software,
20
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Mariakerke, Belgium) and version 15.0 of SPSS for Windows (SPSS Inc, 
Chicago, III.).
Psychometric evaluation of instrument validity consisted of evaluation of 
the discriminant validity and criterion validity. Discriminant validity of an 
instrument refers to the ability of an instrument to measure one intended variable 
and not another in this case; pain versus no pain. Discriminant validity of the 
CPOT instrument was tested by comparing the mean scores of a periods at rest 
a (nonnocioceptive period) to the mean score from a period of discomfort 
(repositioning is considered a nocioceptive procedure). Paired Student’s t- tests 
were performed to compare the mean scores of the testing periods T1 and T2, 
T4 and T5, and T7 and T8, respectively.
Criterion validity refers to the ability of an instrument to measure the 
phenomena of interest, in this case, the measurement of pain. Criterion validity 
compares the measurement variable to a reference measurement of the same 
variable. In this study the nurse observer rated pain score was compared to the 
‘gold’ standard of pain measurement, the patient self report. The Spearman 
correlation was utilized to compare the numerical score (the PIDS Scale) given 
by patient and the numerical CPOT Score obtained by nurse observer scoring.
Psychometric evaluation of reliability was conducted via calculation of 
interrater reliability with weighted kappa coefficients. Inter-rate reliability (IRR) 
measures the extent to which different users of the instrument can, under similar 
circumstances, obtain like measurements. Interrater reliability of the CPOT was 
measured by comparing the blinded independent assessments by two nurse
21
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observers at Time 1 to Time 9. Weighted kappa coefficients were calculated at 
each of these times. Weighted kappa measurements are able to account for the 
degree of congruence of measurements that have multiple items in a scale.
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The hospital charts of thirty three patients scheduled for open heart 
surgery were reviewed for study inclusion and exclusion criteria; twenty nine of 
these patients were invited to participate. Six patients declined to participate in 
the study. Five of these six patients stated they were too anxious to consider 
participation; the sixth patient stated that he was not interested in participating in 
research. Table 1 illustrates enrollment and attrition of subjects.
TABLE 4.1
Patient Sample: Enrollment and Attrition
Charts Invited to Patients Patient Patient
Total
Reviewed Participate Enrolled Withdrew* Excluded**
33 29 23 1 1 21
*patient withdrew because he felt too anxious to participate
**patient excluded from data collection because of hemodynamic instability
23
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
The sample demographics are illustrated in Figure 4.1 and Figure 4.2. 
FIGURE 4.1
Patient Sample bv Type of Surgery









Valve CABG CABG, Valve Myxoma
Removal
FIGURE 4.2
Patient Sample by Gender




■ Number Female 
□ Number Male
The ages of patients enrolled in the study ranged from 44 to 85 years, the mean 
age of patients was 64.
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Assessment Period One
The first assessment period took place in the intensive care unit 
approximately one hour after the patient’s arrival from the operation room. The 
patient’s record was reviewed to ascertain that he had not received any paralytic 
medications post operatively. The patient was assessed with the CPOT 
instrument at rest (Time 1), with repositioning (Time 2) and again at rest (Time 
3). Two nurse observers performed the assessment and were blinded to each 
other’s assessment. A criterion for this time period is that the patient be 
intubated and unconscious. The Ramsay Scale was used to assess the level of 
consciousness; a score indicative of unconsciousness is 5 or 6. Of the 21 
patients assessed during this period, 15 patients met the criteria for evaluation.
Assessment Period Two 
The second assessment period took place when the patient was still 
intubated and had become conscious, as evidenced by a Ramsey Scale score of 
2, 3, or 4. The patient was assessed with the CPOT by two nurse observers at 
rest (Time 4), with repositioning (Time 5) and again at rest (Time 6). In addition, 
the patient’s self report was solicited at Time 5 when the patient was 
repositioned. A simple self report system was used during this time; patients 
were asked to indicate if pain were present or absent by nodding their head yes 
or no. This method of self report was used because patients were generally too 
sleepy to use the more complex numerical PIDS scale. Even so, only about half 
(11/21) of the patients who were conscious were interactive enough to self report 
their pain level at this point in time.
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Assessment Period Three
The final assessment period was performed when patients were extubated 
and awake. Patients were assessed at rest (Time 7), during positioning (Time 
8), and again at rest (Time 9). Patients were also asked to indicate if pain was 
present at Time 8 and to self report using the PIDS scale. Graphic representation 
of the mean observed CPOT scores at each assessment of T1 through T 9 are 
represented in Figure 4.3.
FIGURE 4.3
Sequence of Patient CPOT Scores at Each Assessment Time 1 through Time 9
CPOT Scores over Time
T7T2 T3 T4 T5 T8 T9
2.50.2 0.7 2.4 0.4 0.40 Mean score 0-3
Time of Assessment
26
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Interrater Reliability
Findings on IRR were variable; with weighted kappa coefficients ranging 
from 0.34 to 1.0. These weighted kappa values are a measure of how well the 
ratings of the nurse observers were in agreement. According to Landis and Koch 
(1977) these values correlate with levels of acceptability which range from fair to 
perfect. Interrater reliability for each assessment from Time 1 to Time 9 is 
illustrated in Table 4.2.
TABLE 4.2.
Weighted /c coefficients for each assessment from T1-T9










‘ Levels of acceptability from (Landis & Koch, 1977)
<0 is poor, 0-0.20 is slight, 0.21-0.40 is fair, 0.41-0.60 is moderate, 0.61-0.80 is substantial, 0.81- 
1.00 is almost perfect
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Discriminant validity
The CPOT tool showed a significant differences in mean scores between 
a non nocioceptive period, the rest periods of T1, T4 and T7, and a period of 
nocioception, the positioning periods of T2, T5, and T8 ( see Table 4.3).
TABLE 4.3
Differences in CPOT scores with patient at rest (T1, T4 and T7) compared to the 




observations t d f
95% Confidence Interval 
lower uDoer
T1/T2 30 -5.784* 14 -3.92543 1.87457
T4/T5 40 -5.785* 20 -2.26064 1.08936
T77T8 32 -7.662* 16 -2.61148 1.51352
* P< .001, two tailed
Criterion Validitv
Because of incomplete data collection, criterion validity could not be 
measured by the methods used in the Gelinas reference CPOT study.
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Sample demographics of this study were similar to the sample 
demographics in the Gelinas reference study. Descriptive statistics showed 
replicable findings of mean CPOT scores of this study in comparison to the 
Gelinas reference study. Mean CPOT scores in this study ranged from 0.1 to 
3.1. In the Gelinas references study, mean CPOT scores ranged from 0.55 to 
3.4. As the total range of scores for the CPOT instrument is 0 to 8, the range of 
observed scores in both studies are skewed to the lower end of the scale and 
could suggest the instrument is not adequately describing (i.e. sensitive) to the 
pain experience of patients. Another possible explanation is simply that post 
anesthesia effect has muted scores in this population. Indeed, Gelinas & 
Johnston (2007) found higher mean CPOT scores in a study of mixed ICU 
patients (trauma, post operative and medical patients).
Current work by Gelinas (Gelinas, Harel, et al., 2009) has found high 
specificity of the CPOT instrument, with variable (low to high) sensitivity of the 
instrument in the open heart surgery population. Testing in different populations 
of patients should help to clarify the clinical significance of CPOT scores and the 
utility of the instrument in practice. Testing for interrater reliability in this study 
showed a range of results resulting in fair to almost perfect interrater reliability 
with weighted kappa scores ranging from .34 to 1.0 in Time 1 to Time 9.
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Weighted kappa scores in the Gelinas reference study ranged from 0.52 to 0.88, 
with interrater reliability (IRR) ranging from moderate to high. Lower IRR scores 
can be expected in this study as seven nurses were involved in using the 
instrument to evaluate IRR in comparison to two nurses in the Gelinas CPOT 
reference study. The interrater reliability findings of this study suggest that the 
instrument’s interrater reliability is acceptable but variable. The nurses who 
participated in reliability testing were given one educational session on the 
instrument which consisted of reviewing videotaped patient scenarios and 
scoring at each time period. The scores were then reviewed with reference 
scores provided by the author of the CPOT instrument. During the course of this 
study, nurses using the scale had questions about how to score the CPOT when 
a patient is prompted to use a device for splinting his incision during 
repositioning. Inconsistencies in scoring during this type of procedure may have 
contributed to lower reliability scores in this study. Using repeat standardized 
educational programs for tool users and clarifying tool use in different clinical 
scenarios would be useful for clinicians and improve instrument reliability.
Testing for discriminant validity revealed a significant difference in mean 
scores at each testing interval. Analysis showed a statistically significant 
difference between scores at rest and scores with repositioning. These findings 
are consistent with the findings that tested discriminant validity in the Gelinas 
reference article. There needs to be further research work exploring the 
sensitivity and specificity of this instrument to evaluate if the statistical difference 
in mean scores is also clinically significant.
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Limitations
The potential for the presence of a confounding variable in the 
study should be acknowledged. Anxiety is a component of critical illness and is 
well documented in patient’s reports of their illness experience (Rotondi, et al., 
2002; Stein-Parbury & McKinley, 2000). It is possible that some behaviors 
measured are related to anxiety and not pain; patient self report of anxiety was 
not assessed for in the process of this study.
Due to incomplete data collection, it was not possible to test for criterion 
validity in this study.
Potential biases of the principal investigator and study nurses could have 
influenced results. The small sample size of this study (n=21) limits the 
generalizability of this study. This study was conducted on postoperative open 
heart surgery patients and the results should not be generalized to all intensive 
care patients.
implications for Practice
This replication of the Gelinas reference study supports the 
reliability and discriminant validity of the CPOT instrument in assessing for pain 
in open heart surgery patients. A particular strength of this study is that it adds 
substantive information on the interrater reliability component of this instrument.
The original CPOT was developed in French and has been forward- 
backward translated into English. This replication study is the first to utilize solely 
the English version of the instrument. Further work could continue to examine 
the instruments characteristics relative to the language version being used.
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The CPOT is a promising instrument for use in assessing pain in critically ill 
open heart surgery patients; more testing is needed in other populations of 
critically ill patients. The staff nurses involved in the reliability testing of the CPOT 
instrument related they found the instrument easy to use and time effective. 
Further research could explore the process of how nurses utilize the instrument 
in the clinical setting.
This replication study adds to two other studies that have examined this 
instrument and contributes to the process of translating the use of this instrument 
to the clinical setting.
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implemented until approved by the IRB except where necessary to eliminate apparent immediate 
hazards to the study subjects.
• Significant changes to the study site and significant deviations from the research protocol must be 
reported.
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